Throughout the world, caves and other underground sites host vulnerable populations of bats, which frequently form large colonies that are faithful to just 1 or a small number of sites (e.g., Kunz 1982) . The identification and protection of such sites is a vital 1st step in conservation. The next step is to understand the ecology of roost use: the characteristics of a site that make it suitable for bats, the use to which a species puts a roost (as a hibernaculum, nursery, etc.), and the seasonal patterns of movement between roosts. Armed with this knowledge, appropriate management plans can be drawn up and implemented. For example, study of the endangered Indiana bat (Myotis sodalis) has led to detailed conservation management proposals (Kurta and Kennedy 2002) . In common with most temperate bats that use underground sites, M. sodalis uses underground sites primarily for hibernation, but in warmer temperate regions of the United States, other species, such as M. grisescens, also use them as nurseries (Tuttle 1976) . Nursery colonies are also found in underground sites in Europe, again, most commonly in the warmer south. Koyunbaba Cave in northwestern Turkey has recently been shown to host nursery colonies totaling 23,000 bats of 6 species (Furman and Ozgul 2004) . Many of the sites surveyed by Furman and Ozgul and other biologists are under threat from tourist development, despite the endangered status of the bats using them. It is important that we learn more about the biology of Europe's cave-roosting bats.
The long-fingered bat Myotis capaccinii (Bonaparte, 1837) is a medium-sized insectivorous bat (7-13 g) with a Mediterranean distribution (Mitchell-Jones et al. 1999; Spitzenberger and von Helversen 2001) . It is 1 of 3 species of ''trawling'' European bats, that is, it feeds by scooping prey from water surfaces with its large feet (Siemers et al. 2001) . It is an obligate cave-dweller, which means it inhabits both natural caves and artificial sites such as mines throughout the year (Spitzenberger and von Helversen 2001) . This species is considered to be rare in Europe, but does attain locally high population densities (Spitzenberger and von Helversen 2001) suggesting a patchy distribution. In addition, it has a vulnerable status in the IUCN Red List of Threatened Species (2007) . Despite this, M. capaccinii remains one of the least studied bats in Europe and published data on its roosting ecology are scarce (e.g., Cosson 2001; Serra-Cobo 1992; Spitzenberger and von Helversen 2001) . Our aim was to document its roosting habits and population structure. Although our study was conducted in the National Park of Dadia-Lefkimi-Soufli in northeastern Greece (latitude 418N, longitude 268E), the results are likely applicable to other populations across the geographic range of the species because it occupies similar habitats and uses similar roosts throughout the Mediterranean region. Although yearround use of caves is uncommon in European bats, it is seen in a number of other species, such as Miniopterus schreibersii, Myotis myotis, M. blythii, M. emarginatus, and several species of Rhinolophus-many of them also Red-Listed species. What we learn about M. capaccinii is likely to be relevant to other bats, in particular other members of the genus Myotis.
Our specific aims were to determine the annual pattern of colony structure, colony composition, and use and function of roosts; to measure microclimate (temperature and humidity) at roosts throughout the year; to determine key reproductive features such as gestation length, timing of reproductive activity, and age at sexual maturity; and to determine seasonal patterns in body masses of adult males and females in relation to energetic costs of different stages of the life cycle.
MATERIALS AND METHODS
Study sites.-Eight underground roost sites in the park had previously been identified. Five were occupied by bats during the study period: 3 were disused chromium mines and 2 were volcanic caves (Hanák et al. 2001; Ivanova 2000; E. Papadatou, pers. comm.) . Four of these sites were used by M. capaccinii: Vouva Lefkimis Cave, Agia Varvara and Tsoutouro mines, and an unnamed mine in the Katratzides area, hereafter called Katratzides (Fig. 1) . In addition, caves and mines near to the park were known to be used as roosts (Hanák et al. 2001; Iliopoulou-Georgudaki 1977; Ivanova 2000) and M. capaccinii was found in 2 limestone caves, Maronia and Koufovouno, named after nearby villages (Fig. 1) . Early recaptures of banded (henceforth ''ringed'') bats showed that Koufovouno was used by the population roosting in the park and was included in the main study sites. We recovered no ringed M. capaccinii between Maronia and the main study sites. The mines were all horizontal, 30-50 m in length with a maximum height of 5 m. Vouva Lefkimis Cave has a wide entrance and 1 small chamber , 50 m in length. Koufovouno Cave is approximately 100 m long and has 2 large chambers behind the entrance and several smaller chambers. Maronia is a larger, more complex cave with a total length of approximately 400 m, an average width of 30 m, and average height of 6 m.
Seasonal roosting habits and colony structure.-We captured bats at entrances to roosts during evening emergence using a harp trap (Austbat, Victoria, Australia) or mist nets (North Ronaldsay Super Fines; BTO, Thetford, United Kingdom) and occasionally over rivers, following guidelines approved by the American Society of Mammalogists (Gannon et al. 2007 ). Bats were removed immediately from the trap or net and placed in individual cloth bags and all individuals were released within 2 h of capture. At Katratzides mine, bats were occasionally caught by hand in the roost. Fieldwork was carried out between October 2002 and October 2004. Visits were made on a regular basis, at intervals (10 or 14 days) aimed at minimizing disturbance. Sites were visited in the same order if weather conditions allowed. Maternity colonies were visited only once in June. No bats were captured from December to March in either year, but roosts were visited in December 2002 , and January 2005 to check for hibernating bats.
Captured bats were identified; their sex, age, reproductive condition, and time of capture were recorded; and their mass and length of forearm were measured. Three age categories were defined: juvenile (J), sexually immature (I), and adult (A) bats. Juveniles were defined as bats with unfused phalangeal epiphyses (Anthony 1988; Racey 1974) . They are also smaller, have lower mass, and the dorsal part of the pelage is gray compared to the gray-brown of adults (Spitzenberger and von Helversen 2001; E. Papadatou, pers. comm.) . In the autumn, the majority of juvenile bats acquired characteristics of adults and aging became difficult. Another category was then defined, sexually immature bats, which could be in their 1st or subsequent years. These were individuals with no sign of sexual maturity as indicated from past or present reproductive activity, that is, enlarged nipples for females and swollen testes, epididymides, or both for males. Reproductive status of adult females was judged by palpation of their abdomen before parturition (pregnant) and the size and condition of their nipples (lactating, postlactating, parous, or nulliparous) . Palpation provides only a minimum estimate of gestation period: it may be up to 1 or 2 weeks longer. Reproductive status of adult males was judged by examining the size of their testes and caudae epididymides. Bats were ringed on the forearm using aluminum, individually numbered bat rings (The Mammal Society, London, United Kingdom).
Temperature and humidity at roosts.-Data loggers (Gemini Tinytag Plus TGP-1500; Gemini Data Loggers, Chichester, United Kingdom) were used to record roost temperature and relative humidity every hour throughout the year. The loggers were attached to the top of telescoping aluminium poles so that measurements were taken at roost height. Loggers were placed 1-4 m from clusters of M. capaccinii. Two loggers were placed in both Koufovouno and Tsoutouro and 1 in Agia Varvara between June 2003 and July 2005. Another logger was placed in Katratzides in May 2004 because it was not used by a maternity colony of M. capaccinii over the course of this study. A temperature logger outside Tsoutouro mine, shaded from direct sunlight, measured ambient temperature.
Data analysis.-Contingency tests and cubic spline analyses (Schluter 1988 (Schluter , 2000 were used in analyses of sex ratios. Regressions, the cubic spline, and analysis of covariance (ANCOVA) were used to assess seasonal changes in body mass of adults while controlling for differences in mass resulting from differences in skeletal size. Summary statistics for daily and monthly temperatures were calculated using a custom-written program. Statistical analysis was performed using Excel 2003, SigmaStat 3.0, and SPSS 11.
RESULTS
Summary statistics and overall use of study sites.-Across all study sites and field seasons, 4,524 M. capaccinii were captured, 2,745 (60.7%) were ringed, and 840 individuals (30.6%) were recaptured with a total of 1,136 recaptures on 152 separate occasions. This includes data from captures at Diavolorema and Platanitis rivers, 2 seasonal streams used by foraging M. capaccinii (Fig. 1) . Looking only at the main study sites, which do not include the more distant Maronia Cave and Platanitis River, 4,164 bats were captured, 2,499 (60.0%) were ringed, and 831 individuals (33.3%) were recaptured with a total of 1,127 recaptures on 139 nights.
Koufovouno Cave and Tsoutouro mine were the most heavily used by M. capaccinii throughout the year, followed by Agia Varvara, Katratzides, and Vouva Lefkimis (Figs. 2 and 3). Although Maronia Cave hosts several hundred M. capaccinii, only a small number of these were caught because it was not visited as frequently as the main study sites. However, this cave hosts a colony comparable in size to that in Koufovouno Cave (Fig. 3) . The low minima of numbers captured at Koufovouno and Tsoutouro (Fig. 3) were in late autumn, when few bats were in the roosts or the majority remained torpid (E. Papadatou, pers. comm.) . (Fig. 4) . Tsoutouro mine was used by a maternity colony in 2003, and the 1st volant young were captured in early July, greatly outnumbering adults (Fig. 4) . In early June 2004 the site was abandoned by all species (M. capaccinii, M. blythii, Rhinolophus ferrumequinum, R. euryale, and M. schreibersii). Juvenile M. capaccinii returned in August, followed by adults in October. In 2004, Agia Varvara was used by bats from the maternity colony that abandoned Tsoutouro mine. First volant young appeared in early July and beginning in late July, they outnumbered adults until September, when the colony left (Fig. 4) . In 2004, Katratzides was used in spring and autumn by adults only (Fig. 4) . Only 3 adult lactating females were captured visiting Vouva Lefkimis Recapture of ringed bats (Papadatou 2006) suggested that all the main study sites (i.e., except Maronia) were used by the same colony of M. capaccinii. To examine seasonal roost use, data from capture occasions were pooled into half-month (or month where appropriate because of small sample sizes) intervals across roosting sites and the proportion of adults was (Fig. 5) . A regression line was fitted to the graphs using a cubic spline (Schluter 1988 (Schluter , 2000 . In both years, the proportion of adults fell to approximately 50% when volant young appeared. However, toward the end of the breeding season in 2003, the proportion of adults fell to approximately 35% and 25% in 2004. The drop was followed by a peak in numbers of adults in both years (Fig. 5) . The proportions of adults increased from mid autumn reaching more than 60% by late October (Fig. 5) .
Reproductive state of adult bats.-The seasonal change in reproductive condition of adult females and males was examined using data from 2004, which were pooled across the main study sites into half-month or month intervals as above (Fig. 6 ). The majority of females during the breeding season were reproductively active. Almost one-half of the females were apparently pregnant by the 2nd half of April and the 1st lactating females were caught in late May (Fig. 6) . The 1st postlactating females appeared by mid-July and most had stopped lactating by early August. More than 40% of males had swollen caudae epididymides in spring but by July there was no evidence that they were sexually active (Fig. 6) . The majority of males started producing sperm in July based on their swollen testes, and the 1st individuals with swollen testes and epididymides were caught in August. All adult males had swollen epididymides in the autumn, indicating sperm storage and mating activity (Crichton 2000) .
Sex ratios.-To examine the seasonal pattern in the sex ratio of adults, and because differences between sites were small, data were pooled across sites and expressed as the proportion of adult males (per half-month or month interval as above) for 2003 and 2004 (Fig. 7) . The proportion of males in April 2003 was low, but this was likely due to bats not being captured at Koufovouno Cave in that month. Otherwise, the trend appears similar in both years, with a slow increase in the proportion of males from July onward (with the exception of a reduction in the proportion of males in October 2003). The low proportion of males in the 1st half of September 2004 has little effect on the spline as a result of a small sample size (n ¼ 19, other values ¼ 37-198) .
The variation in sex ratio of adults through the 2004 season was significant (v 2 ¼ 127.286, d.f. ¼ 12, P , 0.0001; mean proportions 68% females, 32% males). The intervals showing greatest departure from the mean sex ratio were the 2nd half of April, when the sex ratio approached 1:1, the 2nd half of May and June when almost 90% of the adults captured were females, the 2nd half of September, when more than 60% of the bats were males, and the 2nd half of October, when the sex ratio was again 1:1. Sex ratios of juveniles and immatures were similar throughout both years and maintained an almost 1:1 sex ratio in all roosts (data not shown).
Seasonal patterns in body mass of adults.-Body mass of females 7.9-14.0 g. Body mass of females was significantly related to forearm length (b ¼ 0.269 6 0.053 [SE] g/mm; P , 0.001). The seasonal pattern of variation in body-mass residuals (Fig. 8) was assessed using a cubic spline (Schluter 1988 (Schluter , 2000 . The residuals indicate that variation in body mass is independent of skeletal size and the spline captures the pattern of this variation through the year (Fig. 8) . The spline shows that body mass of females rose steadily for the 1st approximately 45 days as gestation progressed, then dropped abruptly after the birth of offspring. Body mass was lower during mid-to late lactation (days 70-80), but recovered toward the end of lactation and remained constant until the end of the summer (days 95-150), when it started increasing again through the autumn before hibernation.
Body mass of males 7.4-10.9 g. Again, there was a strong effect of skeletal size (forearm length) on mass (b ¼ 0.214 6 0.038 [SE] g/mm; P , 0.001). The spline shows that body mass of males increased steadily from spring through to autumn (Fig. 8) . A linear regression of body-mass residuals on day of the year was also highly significant for males (b ¼ 0.0024 6 0.0004 g/day; P , 0.001).
Comparison of prehibernation body mass of adults.-To test whether females significantly differed in mass from males in the prehibernation period, October 2004 values for body mass were compared using ANCOVA with forearm length as a covariate. When the significant effect of the forearm length was removed (F ¼ 11.82, d.f. ¼ 1, 156, P , 0.01), sex had no significant effect on mass (F ¼ 1.30, d.f. ¼ 1, 156, P . 0.05); thus, any difference between males and females before hibernation was due to skeletal size, with females being larger than males (forearm length, mean 6 SD: females, 42.07 6 0.75 mm, n ¼ 86; males, 41.22 6 0.82 mm, n ¼ 74).
Age of sexual maturity. We found strong evidence that juvenile males were sexually active in their 2nd autumn. Of the 12 males ringed as juveniles
FIG. 8.-Seasonal pattern in body masses of adult female and male
Myotis capaccinii in 2004. Dots are body-mass residuals from a linear regression on forearm length to correct mass for the effect of skeletal size and they represent individuals from capture occasions across all main study sites (i.e., excluding Maronia Cave and Platanitis River). The solid line is a cubic spline regression, fitted using a binomial error distribution, and dotted lines are 61 SE of prediction obtained from 10,000 bootstrap replicates (Schluter 2000) . The smoothing parameter (k) that minimized the cross validation score was k ¼ 4 for females and k ¼ 12 for males.
FIG. 7.-Seasonal pattern in sex ratio of adult Myotis capaccinii expressed as the proportion of adult males captured in 2003 and 2004.
Capture occasions were pooled into half-month or month intervals across main roosts including Diavolorema River. Error bars represent 95% confidence intervals. The solid line is a cubic spline regression, fitted using a binomial error distribution, and dotted lines are 61 SE of prediction obtained from 10,000 bootstrap replicates (Schluter 2000) . The smoothing parameter (k) that minimized the cross-validation score was k ¼ À1.5 in both cases.
in 2003 and caught as adults in 2004, at a time when evidence of reproductive activity was apparent in adult males, all except 1 (92%) were sexually active.
Winter observations.-Several hundred M. capaccinii were observed in Koufovouno Cave in December 2004. Six bats were roosting singly, approximately 60 formed a cluster, and the rest were within a cluster of 400-500 M. schreibersii. These bats were relatively active and a few flew when disturbed by our lights. In contrast, R. ferrumequinum, M. myotis, and M. blythii roosting in the cave were in deep torpor and covered in condensation. In January 2005, the majority of the M. schreibersii had left and only 9 M. capaccinii were found. Small numbers of M. capaccinii were seen in early Roost microclimate.-Mean monthly roost temperatures at all 4 sites and ambient temperature fluctuated in synchrony, but roost temperature was buffered from the more extreme variation of ambient temperature (Fig. 9) . Koufovouno had the lowest mean monthly temperature during the nursery season (12.28C 6 0. when the 1st offspring were born, daily temperature range started to increase but dropped on 13 June, coinciding with abandonment of the roost by maternity colonies of all species. In Katratzides, the only site not used by a maternity colony of M. capaccinii, mean temperature over the nursery season ranged between 11.68C and 12.38C.
By January, the majority of M. capaccinii had left the 4 study sites, where mean winter monthly temperature ranged between 5.48C 6 3.068C and 11.38C 6 0.908C. However, at least 100 individuals hibernated in Maronia Cave in 2004, where mean winter monthly temperature ranged between 11.38C 6 0.358C and 12.78C 6 0.198C (Paragamian et al. 2004) . Absolute minimum-maximum temperature range in the winter months was lowest in Maronia Cave (1.3-2.08C in Maronia; 2.4-13.68C in other sites).
At all sites, relative humidity fluctuated between 60% and 100% throughout the year. These values are high enough to lessen evaporative water loss (Webb et al. 1995) .
DISCUSSION
Colony structure, roost use, and reproductive biology.-Colony composition changed markedly during the year. Females formed large maternity colonies, as they do in other parts of the geographic range of the species (Spitzenberger and von Helversen 2001) . Adult females began to disperse in late summer after weaning of juveniles, but the majority of the juveniles remained in the roosts, as seen in other species, for example, Pipistrellus pipistrellus (Strelkov 1969; Swift 1980) , M. schreibersii (Dwyer 1966) , Plecotus auritus , M. grisescens (Tuttle 1976) , and Myotis lucifugus (Humphrey and Cope 1976) . The increasing proportion of adult bats caught during late summer and autumn was due to the movements of transient individuals on their way to hibernacula (Papadatou 2006) .
Few adult males were present in maternity colonies, but a greater proportion used nursery roosts in spring (before parturition) and from late summer through to autumn (after maternity colony dispersal). Sexual segregation, with most or all males absent from the nursery roosts, is typical of many temperate bats during the reproductive season (Altringham and Senior 2006) .
The majority of females were pregnant by mid-to late April and most had given birth by the end of May, suggesting an approximate gestation length of 6 weeks. In warmer areas of their range, female M. capaccinii give birth as early as the start of May (Spitzenberger and von Helversen 2001) . The 1st flying young bats were captured in late June and early July, about 4 weeks after birth, as observed by Spitzenberger and von Helversen (2001) . The 1st postlactating females appeared in mid July, suggesting weaning of juveniles about 6 weeks after birth. Spermatogenesis in males started in early July, and many bats had swollen caudae epididymides by mid-August, indicating that they were ready to copulate (Crichton 2000; Racey and Entwistle 2000). Most females appear to reach sexual maturity in their 1st autumn and most males in their 2nd year. Earlier maturity in females has been reported for several other species of bats, for example, Macrotus californicus (Tuttle and Stevenson 1982) , M. lucifugus (Humphrey and Cope 1976; Tuttle and Stevenson 1982) , and P. pipistrellus (Gerell and Lundberg 1985; Racey 1974) .
Body mass of females decreased during lactation, but otherwise remained constant through the summer. Lactation is the most energetically expensive of all reproductive states and is typically reflected in body condition of females, most easily expressed as a decrease in body mass through lactation (e.g., Barclay 1989; Racey and Entwistle 2000; Racey and Speakman 1987) . Body mass increased again in the autumn before hibernation. In contrast, body mass of males increased steadily from spring to the start of hibernation. Females may deposit more fat than males in the autumn (Ransome 1990) because they can enter torpor more frequently than males, which remain active to mate with as many females as possible (e.g., Gerell and Lundberg 1990; Senior et al. 2005) . However, although adult female M. capaccinii were heavier than males in the autumn, this was explained by their larger skeletal size. This similarity in body mass (relative to size) may reflect more reliable and abundant food in the warm climate of the Mediterranean compared to higher latitudes, so that males can more easily replenish fat reserves. Alternatively, mating may not impose major energetic constraints on males.
Males of some species have been shown to store sperm in their caudae epididymides from autumn through to spring (Crichton 2000; Racey and Entwistle 2000) . Because many male M. capaccinii had swollen epididymides from late summer to spring, this suggests that mating activity can take place throughout this period. Although the mating system of M. capaccinii is unconfirmed (Spitzenberger and von Helversen 2001) , it is likely to involve swarming. Swarming is widespread in Myotis (e.g., Rivers et al. 2005; Thomas et al. 1979 ) and involves sustained chasing followed by copulation at underground sites. It occurs in late summer and autumn and involves large and transient populations of bats. Swarming behavior was observed in M. capaccinii around the entrances of Koufovouno and Maronia caves and Katratzides mine and copulation was seen in crevices.
Movement between roosts.-Selecting the right roost is important to the reproductive success and survival of bats. Roost switching, between or within years, may occur for a variety of reasons, in response to these evolutionary imperatives as circumstances change. Biotic factors that may influence roost selection and switching include predation (Fenton et al. 1994) , parasitism (Lewis 1996) , competition (for both roost space and for food), as well as the positive benefits of cooperation and information exchange (e.g., Wilkinson 1992) , although not all have been clearly demonstrated in bats. Among abiotic factors, roost temperature is probably the most important (e.g., Kerth et al. 2001 ). Koufovouno Cave is large enough to offer alternative roosting locations and maternity colonies used different roosting sites within the cave in the summers of 2003, 2004, and 2005 . These switches were most probably made in response to changes in microclimate or to avoid parasites. All other study sites are much smaller and may not offer as many roosting areas, so maternity colonies may be obliged to switch roosts. Roost switching was observed at these sites between years and sometimes within a single season, for example, in June 2003 when bats moved from Tsoutouro to Agia Varvara mine. This relative stability of roost occupation contrasts with that seen in many tree-roosting species. For example, Eptesicus fuscus (Willis and Brigham 2004) and Myotis bechsteinii (Kerth et al. 2006 ) form fission-fusion colonies. In these, colony members simultaneously occupy several roosts within their home range and the colony fragments and reforms, with some degree of nonrandom association among colony members within and between years. In this way the bats can benefit from many of the advantages of living in a large colony, despite being dispersed among several small roosts. Although M. capaccinii changes roost less frequently than tree-roosters, they nevertheless appeared to form a large fission-fusion colony, with regular interchange of colony members between underground roosts over a very large area (Papadatou 2006) .
Roost choice and microclimate.-Although M. capaccinii has been reported to prefer warm roosts for breeding (268C-Serra-Cobo 1992), in our study, maternity colonies were able to tolerate mean temperatures as low as 11.28C. This may be related to the thermoregulatory benefits of clustering, sometimes in mixed species groups with M. schreibersii, M. blythii, or both (Papadatou 2006) . M. grisescens forms large maternity colonies of up to several thousand individuals and uses roosts with temperatures as low as 138C (Tuttle and Stevenson 1982) . Miniopterus australis was always found in association with larger colonies of M. schreibersii in the cool southern parts of New South Wales, Australia (Dwyer 1968) . In addition, large aggregations of bats may increase roost temperature through metabolic heat retention and thus help maintain a high body temperature at low energetic cost (Dwyer and Hamilton-Smith 1965; Kunz 1982) . This was evident from temperature measurements when maternity colonies were established in Tsoutouro and Agia Varvara mines. Therefore, we cannot exclude the use of Katratzides mine by maternity colonies in other years on the basis of roost temperature, because the lower temperatures measured were similar to Koufovouno Cave.
The majority of M. capaccinii did not hibernate in our study roosts, suggesting that they spend the winter elsewhere. Bats ringed in the park have been recovered in Bulgarian caves (B. Petrov and T. Ivanova, pers. comm.) . Hibernating cave-bats need relatively stable microclimatic conditions, with the majority of the vespertilionids preferring temperatures around 68C (Webb et al. 1996) . Temperature near clusters of hibernating M. capaccinii in their Bulgarian hibernacula was 48C in February 2006 (B. Petrov, pers. comm.) and preferred winter temperatures of 6-108C have been reported from studies in Italy and Spain (Spitzenberger and von Helversen 2001) . Mean minimum and mean monthly winter temperatures in our main study sites were in the range preferred by most hibernating vespertilionids, and somewhat lower than temperatures in Maronia (11-128C) where the species is known to hibernate (Paragamian et al. 2004 ). However, temperature in all of these sites was less stable than in Maronia Cave, and this may have prevented their use as hibernacula. In Italy, roosts with large fluctuations of temperature and relative humidity are used mainly in spring and autumn, whereas larger numbers of M. capaccinii are observed in winter in caves with more stable microclimates (Spitzenberger and von Helversen 2001) .
Some bats remained in the study roosts during the warm December of 2004. December is on average the warmest winter month and high early winter temperatures may mean increased abundance of insects, prompting bats to stay longer (Dwyer 1966) . These bats may migrate to hibernacula later in the winter. In Israel, M. capaccinii does not hibernate and emerges and feeds throughout the winter at ambient temperatures as low as 58C (Levin et al. 2006) .
Winter roost choice also may be related to the mating system of the bats. The Bulgarian caves may offer a better opportunity for large numbers of bats to congregate for mating from Greece, Bulgaria, and Turkey (Papadatou 2006) , facilitating gene flow and maintaining genetic diversity (Fleming and Eby 2003; Kerth et al. 2003; Rivers et al. 2005 Rivers et al. , 2006 . The bats may then use the same caves for hibernation. A systematic study of the microclimatic conditions and other aspects of their cave hibernacula in Bulgaria would provide a better understanding of their winter roost selection.
Conservation implications.-Myotis capaccinii in the National Park of Dadia-Lefkimi-Soufli in Greece used a number of different sites for roosting. It appears that few sites meet all the conditions necessary to satisfy their seasonal requirements, for example, appropriate cave temperatures, abundant foraging habitat (Papadatou 2006) , and presence of hibernation caves in relatively close proximity to their summer roosts. Regular roost switching occurs within seasons and seasonal migration occurs between winter and summer roosts. An effective conservation strategy must consider these year-round requirements; loss or degradation of any of the sites may make them more vulnerable and lead to population declines (Fleming and Eby 2003; Pierson 1998; Racey and Entwistle 2003) . Bats and their habitat are not currently protected actively in Greece. One 1st important step would be for Greece to sign the international Agreement on the Conservation of Bats in Europe (EUROBATS), which came into force in 1994.
